HSF1 blockade-induced tumor thermotolerance abolishment is mediated by JNK-dependent caspase-3 activation.
We previously blocked the heat shock transcription factor 1 function with a dominant-negative mutant (mHSF1) in breast cancer cell line Bcap37, and found that mHSF1 sensitizes Bcap37 cells to hyperthermia by promoting the apoptotic process. Here we studied the mechanism of this abolishing process and how thermotolerance develops in Bcap37 cells. The results indicated that mHSF1 abolished acquired or intrinsic thermotolerance in Bcap37 cells by enhancing JNK and caspase-3 pathways, two stress-induced apoptotic pathways, after hyperthermia, and interference with either one of them attenuated hyperthermia-induced apoptosis. Furthermore, epistasis assay of these two pathways suggested that JNK was upstream of the caspase-3 pathway. Conversely, other hyperthermia-induced kinases implicated in cell survival and death, Akt, ERK or p38, did not influence the effect of mHSF1, indicating that these kinases were not implicated in this abolishing process. In addition, we found that the development of acquired thermotolerance of Bcap37 cells was associated with the suppression of JNK activation after mild preheat treatment and was not reduced by Akt, ERK or p38 inhibition. In contrast, the intrinsic thermotolerance of Bcap37 cells was due to the intrinsic high levels of Akt and ERK activities since Akt or ERK inhibition resulted in increased thermosensitivity of Bcap37 cells. Our results suggest that mHSF1 plays a valuable role in the thermotolerance abolishment of Bcap37 cells, which likely contributes to tumor therapy in combination with hyperthermia.